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(54) LAMINATED CERAMIC ELECTRONIC COMPONENT AND METHOD FOR MANUFACTURING THE 
SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a ceramic paste, including 
highly dispersed ceramic powder. 

SOLUTION: In order to manufacture the ceramic paste, a first 
dispersion step of dispersing a first mixture including at least 
ceramic powder and a first organic solvent, a removing step of 
selectively removing the first organic solvent, and a second 
dispersion step of dispersing a second mixture made by adding an 
organic binder to the first mixture, from which the first organic 
solvent is removed are performed in sequence. The first mixture 
and/or the second mixture includes the second organic solvent 
having a higher boiling point than that of the first organic solvent. 
This ceramic paste is used with advantage, for example, to form a 
ceramic green layer 5 for absorbing a step on the main surface of a 
ceramic green sheet 2, so as to substantially eliminate a step due 
to by the thickness of an internal electrode 1 in a laminated 
ceramic capacitor. 
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* NOTICES * 

JPO and NCI PI are not: responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The ceramic green sheet obtained by preparing a ceramic slurry, a conductive paste, and a ceramic 
paste, respectively, and fabricating said ceramic slurry, The internal-circuitry element film formed by giving 
said conductive paste selectively so that the level difference by the thickness may be brought about on the 
principal plane of said ceramic green sheet, Have the ceramic Green layer for level difference absorption 
formed by giving said ceramic paste to the field in which it is on said principal plane of said ceramic green 
sheet, and said internal-circuitry element film is not formed so that the level difference by the thickness of said 
internal-circuitry element film may be lost substantially. By producing two or more composite structures and 
accumulating said two or more composite structures The process which is the manufacture approach of 
laminating mold ceramic electronic parts equipped with each process of producing a raw layered product and 
calcinating said raw layered product, and prepares said ceramic paste Primary distribution processes which 
carry out distributed processing of the primary mixture which contains ceramic powder and the l st organic 
solvent at least, The clearance process which removes said 1st organic solvent from said primary mixture 
selectively with heating after said primary distribution processes, Secondary distribution processes which carry 
out distributed processing of the secondary mixture which added the organic binder to said primary mixture 
from which said 1st organic solvent was removed after said clearance process, The manufacture approach of 
laminating mold ceramic electronic parts equipped with the process which includes the 2nd organic solvent of a 
high-boiling point in said primary mixture and/or said secondary mixture from said 1st organic solvent. 
[Claim 2] The manufacture approach of laminating mold ceramic electronic parts according to claim 1 that said 
2nd organic solvent is added in said secondary distribution processes. 

[Claim 3] It is the manufacture approach of the laminating mold ceramic electronic parts according to claim 2 
added after said organic binder has dissolved in said 2nd organic solvent beforehand in said secondary 
distribution processes. 

[Claim 4] Said organic binder which dissolved in said 2nd organic solvent beforehand is the manufacture 
approach of the laminating mold ceramic electronic parts according to claim 3 added after being filtered. 
[Claim 5] Said primary mixture by which distributed processing is carried out in said primary distribution 
processes is the manufacture approach of laminating mold ceramic electronic parts according to claim 1 that 
said 1 st organic solvent is removed from said primary mixture, leaving said 2nd organic solvent in said 
clearance process including said 2nd organic solvent further. 

[Claim 6] The difference of the boiling point of said 1st organic solvent and the boiling point of said 2nd 
organic solvent is the manufacture approach of the laminating mold ceramic electronic parts according to claim 
5 which are 50 degrees C or more. 

[Claim 7] The process which prepares said ceramic paste is the manufacture approach of the laminating mold 
ceramic electronic parts according to claim 1 to 5 which are after said primary distribution processes and are 
further equipped with the process which filters said primary mixture before said clearance process. 
[Claim 8] Said ceramic slurry is the manufacture approach of the laminating mold ceramic electronic parts 
containing said ceramic powder contained in said ceramic paste, and the ceramic powder which has the same 
presentation substantially according to claim 1 to 7. 

[Claim 9] Both the ceramic powder contained in said ceramic slurry and said ceramic paste, respectively is the 
manufacture approaches of the laminating mold ceramic electronic parts according to claim 1 to 8 which are 
dielectric ceramic powder. 
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[Claim 10] It is the manufacture approach of laminating mold ceramic electronic parts according to claim 9 that 
it is an internal electrode arranged so that electrostatic capacity may be formed while said internal-circuitry 
element film is mutual, and said laminating mold ceramic electronic parts are stacked type ceramic condensers. 
[Claim 1 1 ] Both the ceramic powder contained in said ceramic slurry and said ceramic paste, respectively is the 
manufacture approaches of the laminating mold ceramic electronic parts according to claim 1 to 8 which are 
magnetic-substance ceramic powder. 

[Claim 12] the coil with which said internal-circuitry element film is prolonged in a coiled form — a conductor - 
- the manufacture approach of laminating mold ceramic electronic parts according to claim 1 1 that it is the film 
and said laminating mold ceramic electronic parts are laminating ceramic inductors. 

[Claim 13] Laminating mold ceramic electronic parts obtained by the manufacture approach according to claim 
1 to 12. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to laminating mold ceramic electronic parts equipped with the 
ceramic layer for level difference absorption formed with the negative pattern of an internal -circuitry element 
film pattern, and its manufacture approach, in order to absorb the level difference resulting from the thickness 
of the internal -circuitry element film especially formed between ceramic layers about laminating mold ceramic 
electronic parts and its manufacture approach. 
[0002] 

[Description of the Prior Art] For example, when it is going to manufacture laminating mold ceramic electronic 
parts like a stacked type ceramic condenser, two or more ceramic green sheets are prepared, and these ceramic 
green sheet is accumulated, the conductor for constituting a capacitor, resistance, an inductor, a varistor, a filter, 
etc. on a specific ceramic green sheet according to the function of the laminating mold ceramic electronic parts 
which it is going to obtain ~ internal-circuitry element film like the film and the resistor film is formed. 
[0003] In recent years, a miniaturization and lightweight-ization progress, and in such electronic equipment, 
when laminating mold ceramic electronic parts are used as a circuit element, as for electronic equipment 
including mobile communication equipment, a miniaturization and lightweight-ization are strongly required 
also from such laminating mold ceramic electronic parts. For example, in the case of the stacked type ceramic 
condenser, the demand of a miniaturization and large-capacity-izing is increasing. 

[0004] When it is going to manufacture a stacked type ceramic condenser, typically Mix dielectric ceramic 
powder, an organic binder, a plasticizer, and an organic solvent, and a ceramic slurry is produced. This ceramic 
slurry on a base material like polyester film by which coating was carried out with the silicone resin as a 
remover etc. By fabricating so that a doctor blade method etc. may be applied, for example, it may become the 
shape of a sheet with a thickness of several micrometers, a ceramic green sheet is produced and, subsequently 
this ceramic green sheet is dried. 

[0005] Next, the internal electrode as internal-circuitry element film is formed on a ceramic green sheet by 
having two or more patterns which separated spacing mutually on the principal plane of the ceramic green sheet 
mentioned above, and screen-stencil giving a conductive paste, and drying this. Some ceramic green sheets 2 
with which it was distributed over two or more places as mentioned above, and the internal electrode 1 was 
formed in drawing 7 R> 7 are shown by the top view. 

[0006] Next, after the ceramic green sheet 2 exfoliates from a base material and is cut by suitable magnitude, as 
a part is shown in drawing 6 , only predetermined number of sheets is accumulated and the raw layered product 
3 is further produced by accumulating only number of sheets predetermined in the ceramic green sheet of this 
pile which does not form the internal electrode up and down. 

[0007] After this raw layered product 3 is pressed in the direction of a laminating, as it is shown in drawing 8 , 
it is cut by the magnitude which should serve as the layered product chip 4 for each stacked type ceramic 
condenser, and, subsequently a stacked type ceramic condenser is completed by giving a baking process and 
forming an external electrode eventually, after passing through a debinder process. 

[0008] In such a laminating ceramic condenser, in order to satisfy the demand to the miniaturization and large- 
capacity-izing, it is necessary to attain buildup of the number of laminatings of the ceramic green sheet 2 and an 
internal electrode 1, and lamination of the ceramic green sheet 2. 

[0009] However, between the part in which an internal electrode 1 is located the more as a result of 
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accumulation of each thickness of an internal electrode 1 the more above multilayering and lamination progress, 
and the parts which are not so, Or as the difference of the thickness between the part by which the a large 
number array of the internal electrode 1 is comparatively carried out in the direction of a laminating, and the 
part which is not so becomes more remarkable, for example, it is shown in drawing 8 , about the appearance of 
the obtained layered product chip 4, the deformation from which a principal plane serves as convex on the other 
hand will arise. 

[0010] if deformation as show in drawing 8 in the layered product chip 4 have arise , since comparatively big 
distortion be comparatively bring about in the part in which the internal electrode 1 be locate , or a small 
number of part in which only the internal electrode 1 be arrange in the direction of a laminating in the case of a 
press process and the adhesion between the ceramic green sheets 2 be inferior , it be easy to generate structure 
defects , such as delamination and a minute crack , by the internal stress cause at the time of baking . 
[001 1] Moreover, deformation of the layered product chip 4 as shown in drawing 8 may cause the result made 
to transform an internal electrode 1 into un-wanting, and short [ poor ] may produce it by this. 
[0012] Such inconvenience is the cause of reducing the dependability of a stacked type ceramic condenser. 
[0013] In order to solve the above problems, for example, as shown in drawing 2 , the ceramic Green layer 5 for 
level difference absorption is formed in the field in which the internal electrode 1 on the ceramic green sheet 2 
is not formed, and losing substantially the level difference by the thickness of the internal electrode 1 on the 
ceramic green sheet 2 by this ceramic Green layer 5 for level difference absorption is indicated by JP,56- 
94719,A, JP,3-74820,A, JP,9- 106925, A, etc. 

[0014] As mentioned above, by forming the ceramic Green layer 5 for level difference absorption Between the 
part in which an internal electrode 1 is located when raw layered product 3a is produced, as a part is shown in 
drawing 1 , and the parts which are not so, Or as the difference of the thickness between the part by which the a 
large number array of the internal electrode 1 is comparatively carried out in the direction of a laminating, and 
the part which is not so stops arising substantially and it is shown in drawing 3 , in obtained layered product 
chip 4a, it is hard coming to generate deformation [ **** / un-] as shown in drawing 8 . 
[0015] consequently, the dependability of the stacked type ceramic condenser which could make hard to 
produce problems, such as structure defects, such as delamination which was mentioned above, and a minute 
crack, and short [ by deformation of an internal electrode 1 / poor ], and was obtained can be raised. 
[0016] 

[Problem(s) to be Solved by the Invention] Although the ceramic Green layer 5 for level difference absorption 
mentioned above is formed by giving the ceramic paste which has the same presentation as the case of the 
ceramic green sheet 2, and contains dielectric ceramic powder, an organic binder, a plasticizer, and an organic 
solvent For example, in order to form the ceramic Green layer 5 for level difference absorption in high degree 
of accuracy by printing etc. so that it may have thickness comparable as an internal electrode 1 called the 
thickness of 2 micrometers or less, the dispersibility of the ceramic powder under SERAMMIKU paste should 
be excelled. 

[0017] Although distributed processing with 3 rolls is indicated in order to obtain a ceramic paste by JP,3- 
74820,A in relation to this, it is difficult to acquire outstanding dispersibility which was mentioned above in 
distributed processing with such mere 3 rolls. 

[0018] In JP,9- 106925, A, on the other hand, the ceramic slurry for the ceramic green sheet 2 While producing 
by mixing dielectric ceramic powder, an organic binder, and the 1 st organic solvent of a low-boiling point and 
using this for shaping of the ceramic green sheet 2 By heating and permuting the 1 st organic solvent of a low- 
boiling point by the 2nd organic solvent of a high-boiling point, after adding the 2nd organic solvent of a high- 
boiling point and mixing from the boiling point of the 1 st above-mentioned organic solvent to this ceramic 
slurry Producing the ceramic paste for the ceramic Green layer 5 for level difference absorption is indicated. 
[0019] Therefore, although the dispersibility of ceramic powder improves to some extent in the ceramic paste 
obtained as mentioned above since at least 2 times of mixed processes are carried out At these mixed processes, 
since each is carried out where an organic binder is included, the slurry at the time of mixing or the viscosity of 
a paste has a limitation in having excelled the dispersibility of ceramic powder with the distributed-processing 
machine using media like a ball mill highly. 

[0020] Thus, the dispersibility which was excellent about the ceramic powder contained there as a ceramic paste 
used in order to form a very thin ceramic layer called the ceramic Green layer 5 for level difference absorption 
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which has thickness equivalent to the thickness of an internal electrode 1 is required, and the demand to such 
outstanding dispersibility becomes so severe that the thickness of an internal electrode 1 becomes thin. 
[0021] Moreover, even if it is the case that the dispersibility of the ceramic powder in the ceramic Green layer 5 
for level difference absorption is temporarily bad, the badness of dispersibility may be able to be covered to 
some extent with the ceramic green sheet 2 piled up on it, but if the thickness of the ceramic green sheet 2 
becomes thin, the effectiveness which covers dispersibility with such a ceramic green sheet 2 is hardly 
expectable. 

[0022] From the above thing, higher dispersibility is needed about the ceramic powder in the ceramic Green 
layer 5 for level difference absorption, so that a miniaturization and large-capacity-izing of a stacked type 
ceramic condenser progress. 

[0023] In addition, since the distributed effectiveness of the ceramic powder in a mixed process is raised, it is 
possible to make viscosity of a ceramic paste low, but if the addition of the organic solvent of the low-boiling 
point mentioned above is increased in order to make viscosity low in this way, in order to remove the organic 
solvent of this low-boiling point after distributed processing, another problem of long duration needing is 
encountered. 

[0024] As mentioned above, although explained in relation to the stacked type ceramic condenser, the same 
problem encounters also in other laminating mold ceramic saying other than a stacked type ceramic condenser 
(for example, a laminating ceramic inductor) electronic parts. 

[0025] Then, the object of this invention is offering the laminating mold ceramic electronic parts obtained by 
the manufacture approach of the laminating mold ceramic electronic parts which can solve a problem which 
was mentioned above, and this manufacture approach. 
[0026] 

[Means for Solving the Problem] This invention is first turned to the manufacture approach of laminating mold 
ceramic electronic parts. By this manufacture approach, the following processes are carried out fundamentally. 
[0027] First, a ceramic slurry, a conductive paste, and a ceramic paste are prepared, respectively. 
[0028] Next, the ceramic green sheet obtained by fabricating a ceramic slurry, The internal-circuitry element 
film formed by giving a conductive paste selectively so that the level difference by the thickness may be 
brought about on the principal plane of a ceramic green sheet, Have the ceramic Green layer for level difference 
absorption formed by giving a ceramic paste to the field in which it is on the principal plane of a ceramic green 
sheet, and the internal-circuitry element film is not formed so that the level difference by the thickness of the 
internal-circuitry element film may be lost substantially. Two or more composite structures are produced. 
[0029] Next, a raw layered product is produced by accumulating the composite structure of these plurality. 
[0030] And a raw layered product is calcinated. 

[0031] In the manufacture approach of laminating mold ceramic electronic parts equipped with such a 
fundamental process, the description is by this invention in the process which prepares the ceramic paste for 
forming the ceramic Green layer for level difference absorption, i.e., the method of manufacturing a ceramic 
paste. 

[0032] Primary distribution processes which carry out distributed processing of the primary mixture which 
contains ceramic powder and the 1 st organic solvent at least in this invention in order to manufacture a ceramic 
paste, The clearance process which removes the 1 st organic solvent from primary mixture selectively with 
heating after primary distribution processes, Secondary distribution processes which carry out distributed 
processing of the secondary mixture which added the organic binder to the primary mixture from which the 1 st 
organic solvent was removed, and the process which includes the 2nd organic solvent of a high-boiling point in 
primary mixture and/or secondary mixture from the 1 st organic solvent are carried out after a clearance process. 

[0033] Here, the organic binder should note being added in the phase of secondary distribution processes. 
Moreover, in this invention, it is characterized by using the 2nd organic solvent of a high-boiling point from the 
1st organic solvent and this 1st organic solvent. This 2nd organic solvent may be added in the phase of a 
secondary [ further ] distribution process, being added in the phase of primary distribution processes, even if are 
added in the phase of primary distribution processes, and added in the phase of secondary distribution 
processes. 

[0034] In secondary distribution processes, when the 2nd organic solvent is added, as for an organic binder, it is 
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desirable to be added in the condition of having dissolved in the 2nd organic solvent beforehand. Moreover, the 
organic binder which dissolved in the 2nd organic solvent beforehand in this way more preferably is added after 
being filtered. 

[0035] On the other hand, when the primary mixture by which distributed processing is carried out in primary 
distribution processes contains the 2nd organic solvent further, in a clearance process, the 1st organic solvent is 
removed from primary mixture, with the 2nd organic solvent left. 

[0036] As for the difference of the boiling point of the 1st organic solvent, and the boiling point of the 2nd 

organic solvent, in an above-mentioned case, it is desirable that it is 50 degrees C or more. 

[0037] Moreover, in this invention, the process which prepares a ceramic paste is after primary distribution 

processes, and it is desirable to have further the process which filters primary mixture before a clearance 

process. 

[0038] As for the ceramic slurry used in order to fabricate a ceramic green sheet, in this invention, it is desirable 
that the ceramic powder contained in the ceramic paste for forming the ceramic Green layer for level difference 
absorption and the ceramic powder which has the same presentation substantially are included. 
[0039] Moreover, in the specific embodiment of this invention, both the ceramic powder contained in a ceramic 
slurry and a ceramic paste, respectively is dielectric ceramic powder. In this case, when the internal-circuitry 
element film is the internal electrode arranged so that electrostatic capacity may be formed while it is mutual, a 
stacked type ceramic condenser can be manufactured. 

[0040] Moreover, in other specific embodiments of this invention, both the ceramic powder contained in a 
ceramic slurry and a ceramic paste, respectively is magnetic-substance ceramic powder, in this case, the coil 
with which the internal-circuitry element film is prolonged in a coiled form — a conductor ~ when it is the film, 
a laminating ceramic inductor can be manufactured. 

[0041] This invention is turned also to the laminating mold ceramic electronic parts obtained again by the 

manufacture approach which was mentioned above. 

[0042] 

[Embodiment of the Invention] One operation gestalt of this invention is explained about the manufacture 
approach of a stacked type ceramic condenser. The manufacture approach of the stacked type ceramic 
condenser by this operation gestalt can be explained referring to drawing 1 thru/or drawing 3 mentioned above. 
[0043] In carrying out this operation gestalt, the ceramic paste for the conductive paste for the ceramic slurry 
for the ceramic green sheet 2 and an internal electrode 1 and the ceramic Green layer 5 for level difference 
absorption is prepared, respectively. 

[0044] An above-mentioned ceramic slurry is produced dielectric ceramic powder, an organic binder, a 
plasticizer, and by mixing the organic solvent of a low-boiling point comparatively. In order to obtain the 
ceramic green sheet 2 from this ceramic slurry, for example, coating was carried out with the silicone resin as a 
remover etc., on a base material (not shown) like polyester film, a ceramic slurry is fabricated by a doctor blade 
method etc., and, subsequently is dried. Each thickness of the ceramic green sheet 2 is set to several 
micrometers after desiccation. 

[0045] On the principal plane of the above ceramic green sheets 2, it is formed with the thickness of about 1 
micrometer [ after an internal electrode's 1 drying ] so that it may be distributed over two or more places. An 
internal electrode 1 gives a conductive paste by screen- stencil etc., and is formed by drying this. This internal 
electrode 1 has predetermined thickness, respectively, therefore the level difference by this thickness is brought 
about on the ceramic green sheet 2. 

[0046] Next, it is on the principal plane of the ceramic green sheet 2, and the ceramic Green layer 5 for level 
difference absorption is formed in the field in which the internal electrode 1 is not formed so that the level 
difference by the thickness of the internal electrode 1 mentioned above may be lost substantially. The ceramic 
Green layer 5 for level difference absorption has the negative pattern of an internal electrode 1 , is formed by 
giving the ceramic paste which mentioned above by screen-stencil etc., and, subsequently is dried. The ceramic 
paste used here serves as the description in this invention, and is later mentioned about that detail. 
[0047] After forming the ceramic Green layer 5 for level difference absorption in reverse, you may make it 
form an internal electrode 1 , although the ceramic Green layer 5 for level difference absorption was formed in 
the explanation mentioned above after forming an internal electrode 1 . 

[0048] As mentioned above, the composite structure 6 with which the internal electrode 1 and the ceramic 
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Green layer 5 for level difference absorption were formed on the ceramic green sheet 2 as shown in drawing 2 
Two or more preparation is carried out, and after these composite structures 6 exfoliate from a base material, 
they are cut by suitable magnitude. Raw layered product 3a as shows a part to drawing 1 is produced by 
accumulating only predetermined number of sheets and accumulating further the ceramic green sheet with 
which the internal electrode and the ceramic Green layer for level difference absorption are not formed up and 
down. 

[0049] After this raw layered product 3 a is pressed in the direction of a laminating, as it is shown in drawing 3 , 
it is cut by the magnitude which should be set to layered product chip 4a for each stacked type ceramic 
condenser, and, subsequently a multilayer capacitor is completed by giving a baking process and forming an 
external electrode eventually, after passing through a debinder process. 

[0050] As mentioned above, by forming the ceramic Green layer 5 for level difference absorption Between the 
part in which an internal electrode 1 is located in raw layered product 3a as a part is shown in drawing 1 , and 
the parts which are not so, Or as the difference of the thickness between the part by which the a large number 
array of the internal electrode 1 is comparatively carried out in the direction of a laminating, and the part which 
is not so stops arising substantially and it is shown in drawing 3 , in layered product chip 4a, it is hard coming to 
generate deformation [****/ U n-]. consequently, the problem of a structure defect and short [ poor ], such as 
delamination and a minute crack, can be made hard to produce in the obtained stacked type ceramic condenser. 
[005 1 ] In this invention, the description is in the approach of manufacturing the ceramic paste for forming the 
ceramic Green layer 5 for level difference absorption, and the dispersibility of the ceramic powder contained in 
a ceramic paste can be raised by adopting this characteristic manufacture approach. 

[0052] That is, in this invention, in order to manufacture a ceramic paste, primary distribution processes which 
carry out distributed processing of the primary mixture which contains ceramic powder and the 1 st organic 
solvent at least, and the clearance process which removes the 1 st organic solvent from primary mixture 
selectively with heating after this primary distribution process are carried out first. 

[0053] Thus, since the organic binder is not yet added at primary distribution processes, it is easy to make 
distributed processing under hypoviscosity possible, therefore to raise the dispersibility of ceramic powder. At 
this primary distribution process, while the air which is sticking to the front face of ceramic powder can 
consider as the condition of the 1 st organic solvent having permuted and having fully wet ceramic powder by 
the 1 st organic solvent, the state of aggregation of ceramic powder can fully be cracked. 
[0054] Next, secondary distribution processes which carry out distributed processing of the secondary mixture 
which added the organic binder to the primary mixture from which the 1 st organic solvent was removed are 
carried out after an above-mentioned clearance process. Moreover, in order to manufacture a ceramic paste, the 
2nd organic solvent of a high-boiling point is also used from the 1 st organic solvent in addition to the 1 st above- 
mentioned organic solvent. The additional charge of this 2nd organic solvent may be carried out also in the 
phase of secondary distribution processes, being added in the phase of primary distribution processes, even if 
are added in the phase of primary distribution processes, and added in the phase of secondary distribution 
processes. 

[0055] Anyway, by containing the 2nd organic solvent in secondary mixture, and carrying out distributed 
processing in this condition in secondary distribution processes Also in the phase of secondary distribution 
processes, while it is possible to make viscosity of secondary mixture comparatively low, therefore being able 
to maintain distributed effectiveness comparatively highly, the solubility of the organic binder added in the 
phase of secondary distribution processes which were mentioned above can be raised. Therefore, maintaining 
the high dispersibility of the ceramic powder obtained at primary distribution processes as mentioned above, 
enough and homogeneity can be made to mix an organic binder, and the further grinding effectiveness of 
ceramic powder can also be expected. 

[0056] As an organic solvent, the ceramic paste obtained as mentioned above contains only the 2nd organic 
solvent substantially, even if the 1st organic solvent may remain slightly. The 2nd organic solvent makes it 
possible to be able to hold down the rate of drying of a ceramic paste to below a predetermined value, for 
example, to apply screen-stencil satisfactory from the 1 st organic solvent, since it is a high-boiling point. 
[0057] At primary distribution processes and secondary distribution processes which are carried out in this 
invention, distributed processing can be carried out with the application of the usual distributed-processing 
machine which uses media like a ball mill, for example. 
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[0058] What is necessary is for there to be various things and just to choose, respectively what is used as the 
thing and the 2nd organic solvent which are used as the 1 st organic solvent in consideration of the boiling point 
of such an organic solvent in this invention, as an organic solvent used as the 1 st organic solvent or 2nd organic 
solvent. 

[0059] As an example of such an organic solvent, a methyl ethyl ketone, methyl isobutyl ketone, Hydrocarbons, 
such as ketones, such as an acetone, toluene, benzene, a xylene, and normal hexane Alcohols, such as a 
methanol, ethanol, isopropanol, a butanol, and amyl alcohol, Ester, such as ethyl acetate, butyl acetate, and 
isobutyl acetate, diisopropyl keton, Ethyl Cellosolve, butyl Cellosolve, Cellosolve acetate, methyl Cellosolve 
acetate, Butyl carbitol, a cyclohexanol, pine oil, a dihydroterpineol, Chlorinated hydrocarbons, such as ketones, 
such as an isophorone, a terpineol, the SHIPRO pyrene glycol, and dimethyl phthalate, ester, hydrocarbons, 
alcohols, and a methylene chloride, and such mixture are mentioned. 

[0060] Although mentioned as an example of the organic solvent mentioned above, if each boiling point is 
shown in a parenthesis about some A methyl ethyl ketone (79.6 degrees C), methyl isobutyl ketone (1 1 8.0 
degrees C), An acetone (56.1 degrees C), toluene (1 1 1.0 degrees C), benzene (79.6 degrees C), A methanol 
(64.5 degrees C), ethanol (78.5 degrees C), isopropanol (82.5 degrees C), Ethyl acetate (77.1 degrees C), 
isobutyl acetate (1 18.3 degrees C), diisopropyl keton (143.5 degrees C), Methyl Cellosolve acetate (143 degrees 
C), Cellosolve acetate (156.2 degrees C), Butyl Cellosolve (170.6 degrees C), a cyclohexanol (160 degrees C), 
Although it becomes pine oil (195-225 degrees C), a dihydroterpineol (210 degrees C), an isophorone (215.2 
degrees C), a terpineol (219.0 degrees C), the SHIPRO pyrene glycol (231.8 degrees C), and dimethyl phthalate 
(282.4 degrees C) What is necessary is just to choose the 1st and 2nd organic solvents based on such the boiling 
point, respectively. 

[0061] When the 2nd organic solvent of a high-boiling point is added in the phase of primary distribution 
processes with the 1 st organic solvent, as for the difference of the boiling point of the 1 st organic solvent, and 
the boiling point of the 2nd organic solvent, it is desirable that it is 50 degrees C or more. In a clearance 
process, it is for making easier alternative clearance of only the 1 st organic solvent by heat-treatment. 
[0062] When screen-stencil nature is taken into consideration about the 2nd organic solvent of the high-boiling 
point mentioned above, it is desirable to have the boiling point 150 degrees C or more, and it is more desirable 
to have the boiling point which is about 200-250 degrees C. When it is easy to dry a ceramic paste, therefore it 
is easy to produce the blinding of the mesh of a printing pattern at less than 1 50 degrees C and it exceeds 
another side and 250 degrees C, it is for being hard to dry a printing paint film, therefore carrying out a long 
duration important point to desiccation. 

[0063] As an organic binder used in a ceramic paste, what is dissolved in an organic solvent at a room 
temperature is good. As such an organic binder, there are denaturation celluloses, such as polyacetals, such as a 
polyvinyl butyral and poly butyl butyral, Pori (meta) acrylic ester, and ethyl cellulose, alkyd, vinylidenes, 
polyethers, epoxy resins, urethane resin, polyamide resin, polyimide resin, polyamidoimide resin, polyester 
resin, Pori Sail John resin, liquid crystal polymers, poly imidazole resin, and poly oxazoline resin, for example. 
[0064] The polyvinyl butyral illustrated above as an organic binder is obtained by the condensation of polyvinyl 
alcohol and a butyraldehyde, an acetyl group is less than [ 6 mol % ], and a butyral radical has % of a 62-82- 
mol low polymerization article, an inside polymerization article, and a high polymerization article. As for the 
polyvinyl butyral used as an organic binder in the ceramic paste concerning this invention, it is desirable that it 
is a polymerization article while the balance of the tough nature of the dissolution viscosity and the dry paint 
film to an organic solvent to a butyral radical is about 65 mol %. 

[0065] The addition of an organic binder is preferably chosen to 3 - 10% of the weight one to 20% of the weight 
to ceramic powder. 

[0066] As for primary mixture, in primary distribution processes mentioned above, it is desirable that ah 
organic dispersant is included. That is, in primary mixture, in the condition of having diluted with the 1st 
organic solvent or 1 st and 2nd organic solvents, if an organic dispersant is added, the dispersibility of ceramic 
powder will improve more. 

[0067] Especially as an above-mentioned organic dispersant, although not limited, as for molecular weight, 
from the point of dispersibility, it is desirable that it is 10,000 or less, an anion system, a cation system, and the 
Nonion system — although any are sufficient, polyacrylic acid, its ammonium salt, a polyacrylic ester 
copolymer, polyethylene oxide, polyoxyethylene alkyl amyl ether, fatty-acid JIETANORUAMAIDO, 
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polyethyleneimine, the polyoxypropylene monoallyl monobutyl ether, the copolymer of a maleic anhydride 
(and styrene), etc. are desirable. 

[0068] The addition of an organic dispersant is preferably chosen to 0.5 - 2.0% of the weight 0.1 to 5% of the 
weight to ceramic powder. 

[0069] Moreover, it is after primary distribution processes and it is desirable that the process which filters 
primary mixture with a filter before a clearance process is carried out further. By this, the foreign matter which 
may be mixed during a ceramic paste, the aggregate of ceramic powder, etc. can be removed, and a ceramic 
paste with more high dispersibility can be obtained certainly. Moreover, the effectiveness of decreasing a 
pinhole in the ceramic layer brought about after baking of the ceramic Green layer 5 for level difference 
absorption which consists of a ceramic paste is also expectable by air of the diameter of minute which has 
adhered to ceramic powder carrying out foam breaking by filtration, or being removed. 
[0070] Moreover, it is desirable by dissolving an organic binder in the 2nd organic solvent beforehand to 
produce an organic vehicle, to add this organic vehicle, and to obtain secondary mixture. The non-melt of the 
organic binder which can be mixed in secondary mixture by this can be lessened. In this case, if this is added 
after filtering an organic vehicle with a filter in order to obtain secondary mixture, the non-melt of an organic 
binder can be lessened further. 

[0071] moreover, the two above voice — filtration [ like ] — each and two or more times — you may repeat — 
moreover, two voice — filtration [ like ] may be combined. Thus, the effectiveness by filtration can be further 
heightened by repeating filtration two or more times, or combining filtration of two modes. 
[0072] In the filtration process mentioned above, in order to use the filter which consists of plastics, such as a 
filter which consists of stainless steel or polypropylene, and fluororesin, and to raise filtration velocity, it may 
extrude compulsorily by compressed gas, such as air and nitrogen gas, or the approach which has attracted 
enough and is carried out under reduced pressure may be adopted. 

[0073] Moreover, as for the ceramic powder contained in a ceramic paste, it is desirable that they are the 
ceramic powder contained in the ceramic slurry used in order to fabricate the ceramic green sheet 2, and the 
thing which has the same presentation substantially. It is for making a degree of sintering in agreement between 
the ceramic Green layer 5 for level difference absorption, and the ceramic green sheet 2. 
[0074] In addition, I hear that it is the same that a principal component has the same presentation substantially 
[ a **** ], and it is. For example, even if accessory constituents, such as a minute amount addition metallic 
oxide and glass, differ, it can be said that it has the same presentation substantially. Moreover, the ceramic 
powder contained in the ceramic paste for the ceramic Green layer 5 for level difference absorption if the 
ceramic powder contained in the ceramic green sheet 2 is the thing of the range which satisfies X7R property 
specified by the B weighting specified by JIS about the temperature characteristic of electrostatic capacity and 
EIA standard also has a the same principal component, and the accessory constituent may be different as long as 
it satisfies B weighting and X7R property. 

[0075] Drawing 4 is the perspective view disassembling and showing the element which constitutes the raw 
layered product 13 prepared in order to obtain the layered product chip 12 with which the laminating ceramic 
inductor 1 1 which is for explaining the manufacture approach of the laminating ceramic inductor as other 
operation gestalten of this invention, and showed the appearance to drawing 5 with the perspective view, and 
which was manufactured by this manufacture approach is equipped. 

[0076] It has 18 and 19 and the raw layered product 13 is obtained two or more ceramic green sheets 14, 15, 16, 
and 17, — , by carrying out the laminating of these ceramic green sheets 14-19. 

[0077] The ceramic green sheets 14-19 fabricate the ceramic slurry containing magnetic-substance ceramic 
powder with a doctor blade method etc., and are obtained by drying. Each thickness of the ceramic green sheets 
14-19 is set to 10-30 micrometers after desiccation. 

[0078] the coil prolonged in a coiled form so that it may explain to the ceramic green sheets 15-18 located in the 
medium among the ceramic green sheets 1 4- 1 9 in a detail below — a conductor — the film and the ceramic 
Green layer for level difference absorption are formed. 

[0079] first — the ceramic green sheet 1 5 top — a coil — a conductor ~ the film 20 is formed, a coil — a 
conductor — the film 20 is formed so that the 1st edge may reach even the edge of the ceramic green sheet 15. a 
coil — a conductor — the 2nd edge of the film 20 — a beer hall — a conductor 21 is formed. 
[0080] such a coil — a conductor — the film 20 and a beer hall — the ceramic green sheet 1 5 in order to form a 
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conductor 21 -- a beer hall — the coil after forming the breakthrough for a conductor 21 by approaches, such as 
laser or punching, — a conductor — the film 20 and a beer hall — screen-stencil etc. gives the conductive paste 
used as a conductor 21 , and drying is performed. 

[0081] moreover, the coil mentioned above — a conductor ~ the level difference by the thickness of the film 20 
is lost substantially — as — the principal plane top of the ceramic green sheet 1 5 — it is — a coil — a conductor — 
the ceramic Green layer 22 for level difference absorption is formed in the field in which the film 20 is not 
formed. The ceramic Green layer 22 for level difference absorption gives the ceramic paste containing the 
magnetic-substance ceramic powder which was mentioned above and which serves as the description in this 
invention by screen- stencil etc., and is formed by drying. 

[0082] next, the approach mentioned above on the ceramic green sheet 1 6 and the same approach — a coil — a 
conductor — the film 23 and a beer hall — a conductor 24 and the ceramic Green layer 25 for level difference 
absorption are formed, a coil — a conductor — the beer hall which mentioned the 1 st edge of the film 23 above — 
a conductor 21 — minding — a coil — a conductor — it connects with the 2nd edge of the film 20. a beer hall — a 
conductor 24 — a coil — a conductor — it is formed in the 2nd edge of the film 23. 

[0083] next — the ceramic green sheet 17 top — the same — a coil — a conductor — the film 26 and a beer hall — 
a conductor 27 and the ceramic Green layer 28 for level difference absorption are formed, a coil — a conductor - 
- the beer hall which mentioned the 1 st edge of the film 26 above — a conductor 24 — minding — a coil — a 
conductor — it connects with the 2nd edge of the film 23. a beer hall — a conductor 27 — a coil — a conductor — 
it is formed in the 2nd edge of the film 26. 

[0084] The laminating of the ceramic green sheets 16 and 17 mentioned above is repeated two or more times if 
needed. 

[0085] next — the ceramic green sheet 1 8 top — a coil — a conductor — the film 29 and the ceramic Green layer 
30 for level difference absorption are formed, a coil — a conductor — the beer hall which mentioned the 1st edge 
of the film 29 above — a conductor 27 — minding — a coil — a conductor — it connects with the 2nd edge of the 
film 26. a coil — a conductor — the film 29 is formed so that the 2nd edge may reach even the edge of the 
ceramic green sheet 18. 

[0086] in addition, the coil mentioned above — a conductor ~ each thickness of film 20, 23, 26, and 29 is set to 
about 30 micrometers after desiccation. 

[0087] two or more coils prolonged in an each coiled form in the raw layered product 1 3 obtained by carrying 
out the laminating of two or more composite structures which contain such ceramic green sheets 14-19, 
respectively — a conductor — film 20, 23, 26, and 29 — a beer hall — sequential connection is made through 
conductors 21, 24, and 27 — as a whole — the coil of two or more turns — a conductor is formed. 
[0088] By calcinating the raw layered product 13, the layered product chip 12 for the laminating ceramic 
inductor 1 1 shown in drawing 5 is obtained. In addition, although the raw layered product 1 3 is illustrated as a 
thing for obtaining one layered product chip 12 by drawing 4 , it is produced as a thing for obtaining two or 
more layered product chips, and you may make it take out two or more layered product chips by cutting this. 
[0089] subsequently, the coil mentioned above in each edge as for which the layered product chip 1 2 carries out 
phase opposite as shown in drawing 5 — a conductor — the 1st edge of the film 20, and a coil — a conductor — 
the external electrodes 30 and 31 are formed and the laminating ceramic inductor 1 1 is completed by it so that it 
may connect with the 2nd edge of the film 29, respectively. 

[0090] In the laminating ceramic inductor 1 1 explained with reference to the stacked type ceramic condenser 
explained with reference to drawing 1 thru/or drawing 3 or drawing 4 , and drawing 5 As ceramic powder 
contained in the ceramic green sheet 2, 14-19, the ceramic Green layer 5 for level difference absorption, or 22, 
25, 28 and 30 Typically, non-oxide system ceramic powder, such as oxide system ceramic powder, such as an 
alumina, a zirconia, a magnesia, titanium oxide, barium titanate, titanic-acid lead zirconate, and ferrite- 
manganese, silicon carbide, silicon nitride, and sialon, is mentioned. As a powder particle size, an average of 5 
micrometers or less of things of a 1 -micrometer globular form or the letter of grinding are used more preferably. 

[0091] Moreover, when the content of the alkali-metal oxide contained as an impurity uses 0.1 or less % of the 
weight of barium titanate as ceramic powder, the following metallic oxides and a glass component may be made 
to contain as a minor constituent to this ceramic powder. 

[0092] As a metallic oxide, there is an oxidization terbium, an oxidization dysprosium, an oxidization holmium, 
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an oxidization erbium, an oxidization ytterbium, manganese oxide, cobalt oxide, nickel oxide, or a magnesium 
oxide. 

[0093] As a glass component, moreover, Li2-(SiTi) 02-MO (-- however, MO — aluminum 203 or Zr02) — 
Si02-Ti02-MO (-- however, MO - BaO, CaO, SrO, MgO, ZnO, or MnO) Li2 0-B2 03-(SiTi) 02+MO 
(however, MO aluminum 203 or Zr02), B-2 03-aluminum2 03-MO (however, MO BaO, CaO, SrO, or MgO), 
or Si02 etc. — it is. 

[0094] moreover, the laminating ceramic inductor 1 1 explained with reference to the stacked type ceramic 
condenser explained with reference to drawing 1 thru/or drawing 3 or drawing 4 , and drawing 5 » setting — an 
internal electrode 1 or a coil — a conductor — film 20, 23, 26, and 29 and a beer hall — as a conductive paste for 
conductors 21 and 24 and formation of 27 used, the following can be used, for example. 
[0095] As a conductive paste used in a stacked type ceramic condenser 0.02 micrometers - 3 micrometers of 
mean particle diameter are 0.05-0.5 micrometers preferably. Conductive powder, nickel metal powder, or 
copper metal powder etc. with which Ag/Pd consists of 60 % of the weight / 40 % of the weight - 10 % of the 
weight / 90% of the weight of an alloy is included. This powder The 100 weight sections, An organic binder 2 - 
20 weight section (preferably 5-10 weight section) and Ag as a sintering inhibitor, Metal resinate, such as Au, 
Pt, Ti, Si, nickel, or Cu, by metal conversion The about 0.1 to 3 weight section (preferably 0.5-1 weight 
section), After kneading the about 35 weight section for an organic solvent with 3 rolls, the conductive paste 
obtained by adding the same or another organic solvent further, and performing viscosity control can be used. 
[0096] As a conductive paste used in the laminating ceramic inductor 1 1 This powder receives the 1 00 weight 
sections including the conductive powder with which Ag/Pd consists of 80 % of the weight / 20 % of the weight 

- 100 % of the weight / 0% of the weight of an alloy, or Ag. After kneading the same organic binder as a case, 
sintering inhibitor, and organic solvent of the conductive paste for the stacked type ceramic condenser 
mentioned above with 3 rolls by the same ratio, The conductive paste obtained by adding the same or another 
organic solvent further, and performing viscosity control can be used. 

[0097] Below, this invention is more concretely explained based on the example of an experiment. 
[0098] 

[The example 1 of an experiment] The example 1 of an experiment is carried out in order to check the 
effectiveness by having adopted primary distribution processes and secondary distribution processes as a 
description of this invention about a stacked type ceramic condenser in manufacture of the ceramic paste for the 
ceramic Green layer for level difference absorption. 

[0099] (Preparation of ceramic powder) Dehydration desiccation was carried out after carrying out weighing 
capacity of a barium carbonate (BaC03) and the titanium oxide (Ti02) first so that it may become the mole 
ratio of 1 : 1 , and carrying out wet blending using a ball mill. Subsequently, after carrying out temporary 
quenching at the temperature of 1000 degrees C for 2 hours, dielectric ceramic powder was obtained by 
grinding. 

[0100] The ceramic powder 100 weight section prepared previously, (Preparation of a ceramic slurry, and 
production of a ceramic green sheet) An inside degree of polymerization and the polyvinyl -butyral 7 weight 
section of whenever [ high butyral-ized ], As a plasticizer the DOP(dioctyl phthalate) 3 weight section, the 
methyl-ethyl-ketone 30 weight section, the ethanol 20 weight section, and the toluene 20 weight section with 
the ball 600 weight section made from a zirconia with a diameter of 1mm It supplied to the ball mill, wet 
blending was performed for 20 hours, and the dielectric ceramic slurry was obtained. 

[0101] And to this dielectric ceramic slurry, the doctor blade method was applied and the dielectric ceramic 
green sheet with a thickness of 3 micrometers (the thickness after baking is 2 micrometers) was fabricated. 
Desiccation is 80 degrees C and was performed for 5 minutes. 

[0102] (Preparation of a conductive paste) After kneading the metal powder 100 weight section of 
Ag/Pd=30/70, the ethyl cellulose 4 weight section, the alkyd-resin 2 weight section, the Ag metal resinate 3 
weight section (17.5 weight sections as Ag), and the butyl carbitol acetate 35 weight section with 3 rolls, the 
terpineol 35 weight section was added and viscosity control was performed. 

[0103] (Preparation of the ceramic paste for the ceramic Green layer for level difference absorption) 

- Sample 1 (example) - The dielectric ceramic powder 100 weight section prepared previously, the methyl- 
ethyl-ketone (79.6 degrees C of boiling points) 70 weight section, and the ball 600 weight section made from a 
zirconia with a diameter of 1mm were supplied to the ball mill, and wet blending was performed for 16 hours. 
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[0104] Next, it moves to the container made from stainless steel, and this mixture was left one whole day and 
night, and was made to sediment. And after removing a supernatant, the convection oven was made to put in 
and dry sediment and the methyl ethyl ketone as a solvent was removed. 

[0105] After removing a methyl ethyl ketone thoroughly, the dielectric ceramic paste was obtained by kneading 
the mixture which added the terpineol (219.0 degrees C of boiling points) 40 weight section, and the ethyl 
cellulose resin 5 weight section, and was obtained with 3 rolls. Subsequently, the sake [ for viscosity control ], 
terpineol 10-20 weight section addition was carried out, and the automatic mortar distributed and adjusted. 
[0106] - Sample 2 (example) - The dielectric ceramic powder 100 weight section prepared previously, the 
methyl-ethyl-ketone 70 weight section, the polyacrylic acid quarternary-ammonium-salt dispersant (weight 
average molecular weight 1000) 0.5 weight section as an organic dispersant, and the ball 600 weight section 
made from a zirconia with a diameter of 1mm were supplied to the ball mill, and wet blending was performed 
for 16 hours. 

[0107] Henceforth, the dielectric ceramic paste was obtained through the same actuation as a sample 1. 
[0108] - Sample 3 (example) - The dielectric ceramic powder 100 weight section prepared previously, the 
methyl-ethyl-ketone 70 weight section, and the ball 600 weight section made from a zirconia with a diameter of 
1mm were supplied to the ball mill, and wet blending was performed for 16 hours. 

[0109] Next, it moves to the container made from stainless steel, and this mixture was left one whole day and 
night, and was made to sediment. And after removing a supernatant, the convection oven was made to put in 
and dry sediment and the methyl ethyl ketone was removed. 

[01 10] After removing a methyl ethyl ketone thoroughly, the dielectric ceramic paste was obtained by kneading 
the mixture which added, the resin solution, i.e., the organic vehicle, made to dissolve the ethyl cellulose resin 5 
weight section in the terpineol 40 weight section beforehand, and was obtained by the planetary mixer with 3 
rolls. Subsequently, the sake [ for viscosity control ], terpineol 10-20 weight section addition was carried out, 
and the automatic mortar distributed and adjusted. 

[01 1 1] - Sample 4 (example) - The dielectric ceramic powder 100 weight section prepared previously, the 
methyl-ethyl-ketone 70 weight section, and the ball 600 weight section made from a zirconia with a diameter of 
1mm were supplied to the ball mill, and wet blending was performed for 16 hours. 

[01 12] Next, this mixture was absolutely filtered under application of pressure with the filter of 20 micrometers 
of filtration (a formed element 10 micrometers or more is removable by 99.7% of probability.). 
[01 13] Next, it moves to the container made from stainless steel, and the mixture after this filtration was left one 
whole day and night, and was made to sediment. And after removing a supernatant, the convection oven was 
made to put in and dry sediment and the methyl ethyl ketone was removed. 

[01 14] After removing a methyl ethyl ketone thoroughly, the dielectric ceramic paste was obtained by kneading 
the mixture which added the terpineol 40 weight section and the ethyl cellulose resin 5 weight section, and was 
obtained with 3 rolls. Subsequently, the sake [ for viscosity control ], terpineol 10-20 weight section addition 
was carried out, and the automatic mortar distributed and adjusted. 

[01 15] - Sample 5 (example) - The dielectric ceramic powder 100 weight section prepared previously, the 
methyl-ethyl-ketone 70 weight section, and the ball 600 weight section made from a zirconia with a diameter of 
1mm were supplied to the ball mill, and wet blending was performed for 16 hours. 

[0116] Next, it moves to the container made from stainless steel, and this mixture was left one whole day and 
night, and was made to sediment. And after removing a supernatant, the convection oven was made to put in 
and dry sediment, the methyl ethyl ketone was removed and the dried fine particles were obtained. 
[01 17] On the other hand, the resin solution made to dissolve the ethyl cellulose resin 5 weight section in the 
terpineol 40 weight section beforehand with a planetary mixer was absolutely filtered with the filter of 20 
micrometers of filtration, and the organic vehicle was obtained. 

[01 18] Next, the dielectric ceramic paste was obtained by mixing front desiccation fine particles and this front 
organic vehicle, and kneading this mixture with 3 rolls. Subsequently, the sake [ for viscosity control ], 
terpineol 10-20 weight section addition was carried out, and the automatic mortar distributed and adjusted. 
[01 19] - Sample 6 (example) - The dielectric ceramic powder 100 weight section prepared previously, the 
methyl-ethyl-ketone 70 weight section, the terpineol 10 weight section, and the ball 600 weight section made 
from a zirconia with a diameter of 1mm were supplied to the ball mill, and wet blending was performed for 16 
hours. 
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[0120] Next, it moves to the container made from stainless steel, and this mixture was left one whole day and 
night, and was made to sediment. And after removing a supernatant, the convection oven was made to put in 
and dry sediment and the methyl ethyl ketone was removed. 

[0121] After removing a methyl ethyl ketone thoroughly, the dielectric ceramic paste was obtained by kneading 
the mixture which added the terpineol 30 weight section and the ethyl cellulose resin 5 weight section, and was 
obtained with 3 rolls. Subsequently, the sake [ for viscosity control ], terpineol about 10 weight section addition 
was carried out, and the automatic mortar distributed and adjusted. 

[0122] - Sample 7 (example of a comparison) - After mixing the dielectric ceramic powder 100 weight section 
prepared previously, the terpineol 40 weight section, and the ethyl cellulose resin 5 weight section with an 
automatic mortar, it kneaded well with 3 rolls and the dielectric ceramic paste was obtained. 
[0123] (Production of a stacked type ceramic condenser) In order to form an internal electrode on the principal 
plane of the dielectric ceramic green sheet prepared previously, the conductive paste was screen-stenciled and it 
dried for 10 minutes at 80 degrees C. In addition, the dimension, configuration, and location of an internal 
electrode were set up so that the layered product chip obtained at a next process might be suited. Next, in order 
to form the dielectric ceramic Green layer for level difference absorption on the principal plane of a dielectric 
ceramic green sheet, each dielectric ceramic paste concerning a sample 1 thru/or 7 was screen-stenciled, and it 
dried for 10 minutes at 80 degrees C. It was made for each thickness of an internal electrode and the dielectric 
ceramic Green layer for level difference absorption to be set to 1 micrometer (for the thickness after baking to 
be 0.5 micrometers) after desiccation. 

[0124] Next, it puts so that the dielectric ceramic green sheet of 200 sheets which forms the internal electrode 
and the dielectric ceramic Green layer for level difference absorption as mentioned above may be put with the 
dielectric ceramic green sheet of several ten sheets with which it is not given to the internal electrode etc., and a 
raw layered product is produced, and it is this layered product lOOOkg/cm at 80 degrees C 2 The heat press was 
carried out on application-of-pressure conditions. 

[0125] Next, two or more layered product chips were obtained by cutting an above-mentioned raw layered 
product with a cutting cutting edge so that it might become a dimension with a die-length [ of 3.2mm ] x width- 
of-face [ of 1 .6mm ] x thickness of 1 .6mm after baking. 

[0126] Next, two or more above-mentioned layered product chips were aligned on the setter for baking to whom 
the low volume spray of the zirconia powder was carried out, temperature up was carried out over 24 hours 
from a room temperature to 250 degrees C, and the organic binder was removed. Next, the layered product chip 
was thrown into the firing furnace, and it calcinated by the profile of about 20 hours at a maximum of 1300 
degrees C. 

[0127] Next, after throwing the obtained sintered compact chip into a barrel and giving end-face polish, the 
external electrode was prepared in the both ends of a sintered compact, and the stacked type ceramic condenser 
used as a sample was completed. 

[0128] (Assessment of a property) Various properties were evaluated about the dielectric ceramic paste and 
stacked type ceramic condenser concerning the sample 1 mentioned above thru/or 7. The result is shown in a 
table 1 . 
[0129] 

[A table 1 ] 
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[0130] Characterization in a table 1 was performed as follows. 

[0131] "Solid content": Ceramic paste about lg was weighed precisely and it computed in heat convection type 
oven from the weight after leaving it at 1 50 degrees C for 3 hours. 

[0132] "Viscosity": The revolution of 2.5rpm was given and measured [ in / for the viscosity of a ceramic 
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paste / 20 degrees C ] using the Tokyo Keiki E mold viscometer. 

[0133] "Degree of dispersion": The particle size distribution of ceramic powder were measured using the optical 
diffraction type particle-size-distribution measuring device, and were computed from the acquired particle size 
distribution. That is, the ceramic powder prepared previously was underwater distributed using the ultrasonic 
homogenizer, the supersonic wave was impressed till the place where a grain size does not become small any 
more, the grain size of D90 at that time was recorded, and this was made into the marginal grain size. On the 
other hand, the ceramic paste was diluted in ethanol, the grain size of D90 of particle size distribution was 
recorded, and this was made into the grain size of a paste. And degree of dispersion = (the grain size / marginal 
grain size of a paste) degree of dispersion was computed based on the formula of -1 . This degree of dispersion 
shows that dispersibility is so good that a value is close to 0 if a numeric value is +, and shows that 
dispersibility is so good that an absolute value is large if a numeric value is -. 

[0134] using the screen made from stainless steel with a thickness of 50 micrometers by 400 meshes on a 
"printing thickness" :96% alumina substrate, printing by the emulsion thickness of 20 micrometers, and drying 
for 10 minutes at 80 degrees C — the printing paint film for assessment — forming — the thickness — a ratio — it 
asked from the measurement result by the laser surface roughness meter of a contact process. 
[0135] "Ra(surface roughness)": — the value which formed the same printing paint film for assessment as the 
case of the above "printing thickness", and equalized the absolute value of the deflection of the center line and 
roughness curve which equalized the surface roughness Ra, i.e., a wave, « a ratio — it asked from the 
measurement result by the laser surface roughness meter of a contact process. 

[0136] "Structure defective percent defective": When abnormalities were seen by the visual inspection of the 
sintered compact chip for the obtained stacked type ceramic condenser, and inspection by the ultrasonic 
microscope, the internal structure defect was checked by polish and (number of sintered compact chips with 
structure defect)/(total of a sintered compact chip) was made into the structure defective percent defective. 
[0137] If a table 1 is referred to, according to the samples 1-6 concerning the example of this invention which 
adopted primary distribution processes and secondary distribution processes, and added the organic binder in 
secondary distribution processes It turns out that the result of could acquire the outstanding dispersibility 
compared with the sample 7 as an example of a comparison which did not perform such a thing, and having 
excelled also in each item of printing thickness, surface roughness, and a structure defective percent defective is 
shown. 
[0138] 

[The example 2 of an experiment] The example 2 of an experiment is carried out in order to check the 
effectiveness by having adopted primary distribution processes and secondary distribution processes as a 
description of this invention about a laminating ceramic inductor in manufacture of the ceramic paste for the 
ceramic Green layer for level difference absorption. 

[0139] (Preparation of ceramic powder) Dehydration desiccation was carried out after ferric oxide carried out 
weighing capacity so that 49.0-mol % and a zinc oxide may become [ 14.0 mol % and oxidization copper ] and 
nickel oxide may become 8.0-mol % 29.0-mol%, and it carried out wet blending using a ball mill. 
Subsequently, after carrying out temporary quenching at 750 degrees C for 1 hour, magnetic-substance ceramic 
powder was obtained by grinding. 

[0140] The magnetic-substance ceramic powder 100 weight section prepared previously, (Preparation of a 
ceramic slurry, and production of a ceramic green sheet) The solvent which consists of the dispersant 0.5 weight 
section which consists of a maleic-acid copolymer, and the methyl-ethyl-ketone 30 weight section and the 
toluene 20 weight section with the ball 600 weight section made from a zirconia with a diameter of 1mm The 
inside degree of polymerization as an organic binder and the polyvinyl-butyral 7 weight section of whenever 
[ high butyral-ized ] after supplying to a ball mill and stirring for 4 hours, The DOP3 weight section and the 
ethanol 20 weight section were added as a plasticizer, wet blending was performed for 20 hours, and the 
magnetic-substance ceramic slurry was obtained. 

[0141] And to this magnetic-substance ceramic slurry, the doctor blade method was applied and the magnetic- 
substance ceramic green sheet with a thickness of 20 micrometers (the thickness after baking is 1 5 micrometers) 
was fabricated. Desiccation is 80 degrees C and was performed for 5 minutes. 
[0142] (Preparation of a conductive paste) After kneading the metal powder 100 weight section of 
Ag/Pd=80/20, the ethyl cellulose 4 weight section, the alkyd-resin 2 weight section, and the butyl carbitol 
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acetate 35 weight section with 3 rolls, the terpineol 35 weight section was added and viscosity control was 
performed. 

[0143] (Preparation of the ceramic paste for the ceramic Green layer for level difference absorption) 
- Sample 8 (example) - The magnetic-substance ceramic powder 100 weight section prepared previously, the 
methyl-ethyl-ketone 70 weight section, and the ball 600 weight section made from a zirconia with a diameter of 
1mm were supplied to the ball mill, and wet blending was performed for 16 hours. 

[0144] Next, it moves to the container made from stainless steel, and this mixture was left one whole day and 
night, and was made to sediment. And after removing a supernatant, the convection oven was made to put in 
and dry sediment and the methyl ethyl ketone as a solvent was removed. 

[0145] After removing a methyl ethyl ketone thoroughly, the magnetic-substance ceramic paste was obtained by 
kneading the mixture which added the terpineol 40 weight section and the ethyl cellulose resin 5 weight section, 
and was obtained with 3 rolls. Subsequently, the sake [ for viscosity control ], terpineol 10-20 weight section 
addition was carried out, and the automatic mortar distributed and adjusted. 

[0146] - Sample 9 (example) - The magnetic-substance ceramic powder 100 weight section prepared 
previously, the methyl-ethyl-ketone 70 weight section, the polyacrylic acid quarternary-ammonium-salt 
dispersant (weight average molecular weight 1000) 0.5 weight section as an organic dispersant, and the ball 600 
weight section made from a zirconia with a diameter of 1mm were supplied to the ball mill, and wet blending 
was performed for 1 6 hours. 

[0147] Henceforth, the magnetic-substance ceramic paste was obtained through the same actuation as a sample 
1. 

[0148] - Sample 10 (example) - The magnetic- substance ceramic powder 100 weight section prepared 
previously, the methyl-ethyl-ketone 70 weight section, and the ball 600 weight section made from a zirconia 
with a diameter of 1mm were supplied to the ball mill, and wet blending was performed for 16 hours. 
[0149] Next, it moves to the container made from stainless steel, and this mixture was left one whole day and 
night, and was made to sediment. And after removing a supernatant, the convection oven was made to put in 
and dry sediment and the methyl ethyl ketone was removed. 

[0150] After removing a methyl ethyl ketone thoroughly, the magnetic-substance ceramic paste was obtained by 
kneading the mixture which added, the resin solution, i.e., the organic vehicle, made to dissolve the ethyl 
cellulose resin 5 weight section in the terpineol 40 weight section beforehand, and was obtained by the 
planetary mixer with 3 rolls. Subsequently, the sake [ for viscosity control ], terpineol 10-20 weight section 
addition was carried out, and the automatic mortar distributed and adjusted. 

[0151] - Sample 1 1 (example) - The magnetic-substance ceramic powder 100 weight section prepared 
previously, the methyl-ethyl-ketone 70 weight section, and the ball 600 weight section made from a zirconia 
with a diameter of 1mm were supplied to the ball mill, and wet blending was performed for 16 hours. 
[0152] Next, this mixture was absolutely filtered under application of pressure with the filter of 20 micrometers 
of filtration. 

[01 53] Next, it moves to the container made from stainless steel, and the mixture after this filtration was left one 
whole day and night, and was made to sediment. And after removing a supernatant, the convection oven was 
made to put in and dry sediment and the methyl ethyl ketone was removed. 

[01 54] After removing a methyl ethyl ketone thoroughly, the magnetic-substance ceramic paste was obtained by 
kneading the mixture which added the terpineol 40 weight section and the ethyl cellulose resin 5 weight section, 
and was obtained with 3 rolls. Subsequently, the sake [ for viscosity control ], terpineol 10-20 weight section 
addition was carried out, and the automatic mortar distributed and adjusted. 

[0155] - Sample 12 (example) - The magnetic-substance ceramic powder 100 weight section prepared 
previously, the methyl-ethyl-ketone 70 weight section, and the ball 600 weight section made from a zirconia 
with a diameter of 1mm were supplied to the ball mill, and wet blending was performed for 16 hours. 
[0156] Next, it moves to the container made from stainless steel, and this mixture was left one whole day and 
night, and was made to sediment. And after removing a supernatant, the convection oven was made to put in 
and dry sediment, the methyl ethyl ketone was removed and the dried fine particles were obtained. 
[0157] On the other hand, the resin solution made to dissolve the ethyl cellulose resin 5 weight section in the 
terpineol 40 weight section beforehand with a planetary mixer was absolutely filtered with the filter of 20 
micrometers of filtration, and the organic vehicle was obtained. 
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[0158] Next, the magnetic-substance ceramic paste was obtained by mixing front desiccation fine particles and 
this front organic vehicle, and kneading this mixture with 3 rolls. Subsequently, the sake [ for viscosity 
control ], terpineol 10-20 weight section addition was carried out, and the automatic mortar distributed and 
adjusted. 

[0159] - Sample 13 (example of a comparison) - After mixing the magnetic-substance ceramic powder 100 
weight section prepared previously, the terpineol 40 weight section, and the ethyl cellulose resin 5 weight 
section with an automatic mortar, it kneaded well with 3 rolls and the magnetic-substance ceramic paste was 
obtained. 

[0160] (Production of a laminating ceramic inductor) the coil prolonged behind the laminating of two or more 
magnetic-substance ceramic green sheets at a coiled form — the position of the magnetic-substance ceramic 
green sheet previously prepared so that a conductor could be formed — a beer hall — while forming the 
breakthrough for a conductor — the principal plane top of a magnetic-substance ceramic green sheet — a coil — a 
conductor — the inside of the film and a breakthrough — a beer hall — in order to form a conductor, the 
conductive paste was screen-stenciled and it dried for 10 minutes at 80 degrees C. Next, in order to form the 
magnetic-substance ceramic Green layer for level difference absorption on a magnetic-substance ceramic green 
sheet, each magnetic-substance ceramic paste concerning a sample 8 thru/or 1 3 was screen-stenciled, and it 
dried for 1 0 minutes at 80 degrees C. a coil — a conductor — it was made for each thickness of the film and the 
magnetic-substance ceramic Green layer for level difference absorption to be set to 30 micrometers (for the 
thickness after baking to be 20 micrometers) after desiccation 

[0161] next ~ above — a coil — a conductor — the film and a beer hall — the magnetic-substance ceramic green 
sheet of 1 1 sheets which forms the conductor and the ceramic Green layer for level difference absorption — a 
coil — while piling up so that a conductor may be formed — the — up and down — a coil — a conductor — the 
magnetic-substance ceramic green sheet which does not form the film etc. — a raw layered product in piles — 
producing — this layered product — 80 degrees C — 1000kg/cm2 The heat press was carried out under 
application of pressure. 

[0162] Next, two or more layered product chips were obtained by cutting an above-mentioned raw layered 
product with a cutting cutting edge so that it might become a dimension with a die-length [ of 3.2mm ] x width- 
of-face [ of 1 .6mm ] x thickness of 1 .6mm after baking. 

[0163] Next, after removing an organic binder by heating an above-mentioned layered product chip at 400 
degrees C for 2 hours, baking for 90 minutes was performed at 920 degrees C. 

[0164] Next, after throwing the obtained sintered compact chip into a barrel and giving end-face polish, the 

external electrode whose principal component is silver was prepared in the both ends of a sintered compact, and 

the laminating ceramic inductor of the shape of a chip used as a sample was completed. 

[0165] (Assessment of a property) About the ceramic paste and laminating ceramic inductor concerning the 

sample 8 mentioned above thru/or 13, the result of having evaluated various properties is shown in a table 2. 

[0166] 

[A table 2] 
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[0167] The characterization approach in a table 2 is the same as that of the case of a table 1. 
[0168] According to the samples 8-12 concerning the example of this invention which adopted primary 
distribution processes and secondary distribution processes, and added the organic binder in secondary 
distribution processes like [ if a table 2 is referred to ] the case of the example 1 of an experiment shown in a 
table 1 It turns out that the result of could acquire the outstanding dispersibility compared with the sample 1 3 as 
an example of a comparison which did not perform such a thing, and having excelled also in each item of 
printing thickness, surface roughness, and a structure defective percent defective is shown. 
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[0169] As mentioned above, by this invention, although the case where dielectric ceramic powder or magnetic- 
substance ceramic powder was used was explained as ceramic powder contained in the ceramic paste 
concerning this invention, even if it is not influenced by the electrical characteristics of the ceramic powder 
used and uses [ therefore ] for example, insulator ceramic powder or piezo electric crystal ceramic powder, the 
ceramic paste which can expect the same effectiveness can be obtained. 
[0170] 

[Effect of the Invention] As mentioned above, primary distribution processes which carry out distributed 
processing of the primary mixture which contains ceramic powder and the 1 st organic solvent at least in 
manufacturing a ceramic paste according to this invention, The clearance process which removes the 1 st organic 
solvent from primary mixture selectively with heating after primary distribution processes, Secondary 
distribution processes which carry out distributed processing of the secondary mixture which added the organic 
binder to the primary mixture from which the 1 st organic solvent was removed after the clearance process, 
Since the process which includes the 2nd organic solvent of a high-boiling point in primary mixture and/or said 
secondary mixture from the 1 st organic solvent was carried out, the dispersibility of the ceramic powder 
contained in a ceramic paste should be excelled. Therefore, when it must have a high pattern precision and a 
very thin ceramic Green layer must be formed, such a ceramic paste can be used advantageously. 
[0171] Therefore, according to this invention, it sets to laminating mold ceramic electronic parts. In order to 
form the ceramic Green layer for level difference absorption in the field in which it is on the principal plane of a 
ceramic green sheet, and the internal-circuitry element film is not formed so that the level difference by the 
thickness of the internal-circuitry element film may be lost substantially By using the above ceramic pastes, 
laminating mold ceramic electronic parts with high dependability without structure defects, such as a crack and 
delamination, are realizable. 

[0172] Moreover, when a miniaturization and large-capacity-izing of a stacked type ceramic condenser can be 
advantageously attained when according to this invention it becomes possible to fully correspond to the demand 
of the miniaturization of laminating mold ceramic electronic parts, and lightweight-izing and this invention is 
applied to a stacked type ceramic condenser, and this invention is applied to a laminating ceramic inductor, 
miniaturization of a laminating ceramic inductor and high inductance-ization can be attained advantageously. 
[0173] When the 2nd organic solvent of a high-boiling point is added in secondary distribution processes, since 
it can avoid making the 2nd organic solvent exist in primary mixture, in a clearance process, the 1st organic 
solvent can be removed more easily. 

[0174] If in an above-mentioned case it is added after the organic binder has dissolved in the 2nd organic 
solvent beforehand, or it is added after the organic binder which dissolved in the 2nd organic solvent 
beforehand in this way more preferably is filtered, the non-melt of the organic binder which can be mixed 
during a ceramic paste can be lessened. 

[0175] On the other hand, when the primary mixture by which distributed processing is carried out in primary 
distribution processes contains the 2nd organic solvent further and primary distribution processes are carried out 
since lowering of the viscosity of the primary mixture by the 2nd organic solvent is expectable, improvement in 
the dispersibility of the ceramic powder by lowering of this viscosity can be expected. 

[0176] In an above-mentioned case, in a clearance process, alternative clearance of only the 1st organic solvent 
by heat-treatment can be made easier by making the difference of the boiling point of the 1 st organic solvent, 
and the boiling point of the 2nd organic solvent into 50 degrees C or more. 

[0177] Moreover, in this invention, it is after primary distribution processes, and if the process which prepares a 
ceramic paste is further equipped with the process which filters primary mixture before a clearance process, it 
can remove the foreign matter which may be mixed during a ceramic paste, the aggregate of ceramic powder, 
etc., and can obtain a ceramic paste with more high dispersibility certainly. Moreover, the effectiveness of 
decreasing a pinhole in the ceramic layer after baking is also expectable. 

[0178] Moreover, it sets to the manufacture approach of the laminating mold ceramic electronic parts 
concerning this invention. The ceramic slurry used in order to fabricate a ceramic green sheet If it is made for 
the ceramic powder contained in the ceramic paste for forming the ceramic Green layer for level difference 
absorption and the ceramic powder which has the same presentation substantially to be included The degree of 
sintering of a ceramic green sheet and the ceramic Green layer for level difference absorption can be made in 
agreement, and generating of the crack by the inequality of such a degree of sintering or delamination can be 
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[001 2] CCDcfc5^^tP^I4. »B-b7 5"^a> 

[0 0 1 3] ±a©J:3<HBlBS»*-r*fc«>. fcfc* 
If. B2lcjj*-$-«fc?(c. -tr^ 5 'J — >v— h 2_b 

2 ±t?<Dwgpma 1 <Dm.mz.& -5f£M£HffA<jir & < -r 
tztx.\z. nmms 6-9471 9-^a. ^ 

if 3-7 4 8 2 0-§-^$g, ^l¥9-1 0 6 9 2 5-^ 

[o o 1 4] jia(Dck5i=. aaflRJttffl-b^s-y^^u 

— ^MS ^^fiE-r-SCirlCcfeor. Bl ic-SP^^-TJ: 

5i=> ^©aa^3 a tMLfct*. nsvui^ 
af*»»fc-i-.5-c«:t^a»t©nii. fcsiMtwaaa 
i **aa*ni=jtafl«i*aEW**irt^<5a«'t-t5-c 

B3ic*-r*-5ic. mt>*Ltzmmw?-v?4 a\zfci.>. 

H8i=w-r*5<i:^wa<Ea»36<*i:i=< 
[001 5] -e-rofia. ttraiLfc^ 5 ^c-x^ a ->3 
>^>«/]^5 v^a©«a*a*i«tt;rt»«ai ©*» 

[O 0 1 6] 

[»K4<»»LJ:3fc-r-6»B] ±i*LfcSaa*ia-b 
75-^^'J- >S5li. t75'^yj-> ~>— h 2 

*' w > *immts * t?-b 7 5'^^ 

i/mjaTt^ofcrtajaa 1 .ti^fisoji^^* 

L'Jflt^lf'ECb^^o 

[0 0 1 7] C^XlCffljlLT. fct^.lf^Bfl¥3-7 4 
8 2 Ot^«1?lt -fe^ 5 X 3 
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[0 0 18] fa*. ^^9-1 0 6 9 2 5^<&mV 

tttl~. ZCDiz^S. U— left LT. ±^(Dm 

^(7)m2<7)*^j§^JlcS^-r€>C<blzJ:y. gg^qaifcffl 
-fe ^ S V 0 f U — >Jf 5 (Dfc tfXD-fe ^ 5 y£ ^— X h £ 

[0 0 19] Lfc^ot, ±&Ltz£o\zLXmt>tltz 

[0 0 2 0] CCD.}:?!-. ftSPlUS 1 l^3?a>i? 

[0 0 2 1] S^qftiRJmi^S^yj — >15 

$)-i>7b^ -fe^S-y^^'J— >->— S 2<DlS^A<5i< fc£ 

[0 0 2 2] U±<DZtfrt>, ^Ji-tr^S -V^3>-T> 
vW'J— >JS5l=j3l+-6-b^5 -y^tS^lcHLrJ: U 

wi*#ttii*<i&ss £ ft o r < 

[0 0 2 3] fcfc\ ;l-&Xglcfcl+^-tr7 5-v?l»^(D 

*B»IBI«afr*tt^»Ja)IBJHI=iIjl-r*. 
[0 0 2 4] lil±. SlJf-fe? 5 '^3>f>tl:iiaL 

■5 o 



[00 2 5] f Cf, C<7>3£B.Ea>@WI*. -t&Lfccfc? 

v o s^sp & * m» l * 5 1 -r -s c <t t? fe . 

[0 0 2 6] 

[^gi^fB^-r-sfctocD^is] combe i*. «s 

[0027] £-r. -fe^S-y^X^'J— . Wltt^-X 
[0028] -tz^5 '^X^'J-^ftS-i 

hCD2®±lr-€-(DI?:.?*l:: < J:.&f£M£i 

«w= <fc sgtssxitftictt: < r ct -5 i=-fe 7 5 i ? u 

[0 0 3 0] fLT. ±(DWJH*A^J5£$tL-So 

[00 3 1] C0>,J:a&**e*JifI£«it;i-5 s SlJISiz 

[0 0 3 2] CC05§B^|=fcL\r, t^S-y^^-XhS 
SJit-f^fcto. 'J^^t-fe^S-v^t&SfcirmiCD**!! 
jg^Ji: **t? 1 &;1-&fc£#tMa3-r-5 1 3ft»«iS 
i:, l^itxao*. 1 ;*;g#^IA^f,m1 0>*«S^J 

> ^ $ m 7L tz 2 £ #UtffliJI-r -5 2 ^IfcXfi 

t. n o>*r«s;§»j =fc y 2 (75#«s^»j£ 1 ;^ 

£*4fe fe ^ tf/ * fc I* 2 fta^lli ic # ^ 1* -5 il t *<H 
[00 3 3] CCt. *«/<-f>4f|4. 2*#»I8© 

* y K3W ©» 2 © #a»*j t *<ffl i * & *t € £ fc * 

t). $f>IC2^^-gfeXfi(7)|gpg-t?iiiP$tl.r ; fe,<l:L>. 
[0 0 3 4] 2*»«txai=fel^T, ff 2 <D*^j§SlJA< 
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[0 0 3 5] ft*. 1 X.ft®LX.miZt$^Tft&l&m£H 

[0 0 3 6] ±&0>ii^ 1 rotftigfJ©Mi!2 

[0 0 3 7] COfgBJI-fc^T, -fe 7 5 5 ^~ 

[0 0 3 8] CKflfgB^lzfc^T. -b^ 5 V 9 V <) —> > 

£ v<7®3ZX'foZo CO>i§^ Plttlg]BtS*nfi<. 21* 
T?^-i>o 

[0 0 4 0] £7=. COJBHOttOttfeft&XifcflMtl:: 

a^^ttlcSat/S^-f ;u®i*ra-cfe-5<t^, Slt7s 

•v ? -<> $r ? $ £ m. itr 5 z i t* *> „ 

[004 1] crosgBJUi. -taLfc 

[0 O 4 2] 

jit*. mraufcHi ^^L0 3$#gBL^A<f>i5iB^-r^ 

[0043] C©*lt»«t*Jfr*-*l=*fcy. "fe^S 
V<7<f'J — >v— h ZOtzUXD-b^ £ v'?^ 'J— . W 

[0 0 4 4] ±i£(D-fe : 7 5 7^X7 U— I*. Sttt<*-b5 
£-V?ft*. *«/<-f>$f. Wildlife cfctfJt&lftffiSMi 

7 5 7^77 'J— A^-tr^ £ 1> <7 'J — > ->— h 2 



■r-c fc<t^.li7KU 1X7^^7 ;uA(Dci; r> 

(H^-y-To ) -tr*. t7?7^X7 'J— A< K 

[0045] ±i*<Dcfc3fc-fe5 5 V<?<f l )—>*>— h 2 

[0 0 4 6] ±^LfcrtSPSffii OH^fCcfc^S 

<D*±rr-< — >^toT. Bfr^ Lfc-fe^ 5 ? ^ ^ 

[0 0 4 7] ±i££LfctftfE-CI*. W»«ttl*»fifcLfc 
^IcgMqSilXffl-fe 5 £ v 0 9 'J — >@ 5 ^ff^/dc Lfc7b<. 

[0048] _tiE(7)J:3[r. -fe^ = v<?<7*)— >v— h 

mstfmmtstitz. H2iz«r<t?<i:tt*«jft*6i4. 

m±3 s vow— ^Ji^iiES+Ln^i^-tr^ s 

[0 0 4 9] Z(D±<DmmW3 af4. a/l^rS](C^UX 

[0 0 5 0] ±^(DJ: : 5lz. SSMfflt^S^^yj 
^cfe5(c. «Bt*:^ 1 ^^ > 4 afzfc^r. ^F»raft*» 
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[005 1] Zffi^fl*, SMURilKffl-fe^S-v^^'J 

[0052] f£efc>*>s c<D#EB.S-ei;iu -b^S'^^- 

igt, i *»tkiaa>*. 1 1 <o 

[0053] c(Dck5i^ i jwhrxs-tm*. *«/<-r 

tassroasirflftSLn^^m^si a>**jMn?*tfc 

[0054] ±SEa>P£*xa<D&* miO*^jt 

*««aia*n=» s 1 <©*«»ai j: y vxAoff 2 ro^r 

xficDSPt-cinx^+tTt. 2&#tfexa<&©P£T?in*. 
f.^r4.. *4iw*. 1 jfe«-»xe(Disie-e*n^.t>*t'Et 

A<P>. 2*»tkxa©«»1»t,aiBjftAS*lT*«I:L». 

[0055] i^-rHlcLT*, 2 3fe#-»cxa-ci*, g2 
r*fcy, Lfci'ot. #tHa*SitttWifc<ltJ#L-c*s 

[005 6] ±^<Dcfe5lcLr^&^yr-tr : 75^^^— 

jS#-T4Ci:*<ftort. StKMI-*2<Z)*«**J(D<* 
M*/Cl*«. »2(D*«»#Jf*. »io>*«**i«fcy 



[0 0 5 7] CO)*?BJzfet^TSIJES*l* 1 «»»XS 

fc cfe 1/ 2 a»tkiSt 14. tztz. li*— ;u £ ;utf> «fc 5 

[0 0 5 8] ZODfMJICjSl^T. « 1 <B*r«»#J* fcl* 
LTm*&ft^<D**ft*ftafc**iI*«fc 

[0059] c(0cfc3fc*«**«a>«& Lri*. 

<rh>S, h;ux>. K>-tf> % 3^>u>. yju-^U's 
*-y->*o>«ft**a. y^y — ;u. x$y-;u. -fy 
:7n/*y — :?£y— ;u. 7 5iU7^3-^?^7;i/ 

^ ^*;Hr;uv;u^ -fe^uyA^T-fe-r— K y^;u 
•b;uvji/^7tf- h, ^;u*;utfl — v^p^ 
^-y-y — vt KP-r-;utr**— -fv 

[0 0 6 0] ±3iLfc#^?t^J(Z)0iJ<h LT*»ffcti<7>0> 

;n^;^h> (7 9. 6°C) . >fMV?f^h 

> (118. 0°C) . T-b K> (5 6. 1 °C) % h;UX 

> (1 1 1. 0°C) . K>4f> (7 9. 6°C) . 

— ;u (6 4. 5°C) % x^ry— ;u (7 8. 5°C) . -fv 
^p/\V— ;u (8 2. 5°c) . B8xf;b (7 7. 1 

°C) . BB-fV^ (118. 3°C) . v^v^nt 8 

;u^h> (143. 5°c) . ^f;utJi^v;i/?7-tf- 

h (14 3°C) , t;U7;U^7-fef- h (15 6. 2 
°C) . ^^;Hz;UV;U^ (1 7 0. 6°C) . y{7P^ 

-y-y— ;u (1 6 o°c) , /<-r>;fi (i 95-225 
°c) . vt KPf;ut°*t-^ (2 1 o°o . -rv/tNP 

> (2 1 5. 2°C) . TJUtftt—Jl' (2 19. 0 
°C) . i/^PtfU>^Un— )V (2 3 1. 8°C) % y> 

h (2 8 2. 4°C) ^r^^>7b<. ZCDckdfc: 

B«f * ck o 1 3 -r h it j: t * 0 
[0061] s?»^<Dm 2 <d*«*»a^ m 1 ommm 

1*. »i<D*«*ffla>»jiSt»2a>*a*iWa)»jSta> 

SI*. 5 0 o Cla±T*fci)C<L:^»^LL^ e ^Xfflcfe 

[0 0 6 2] ±aLfc*3tjft(D»2a)#«»ftlicHL 

T. ^^'J->BWttt#iLt:t*, 150°C1U±CD 
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LT^ -5 C <»:;!><#£ L< . 200~2 50°Cg 
&<D>ft&$:mLTl^Zttf&V1ir£l,l\ 1 5 0°C:fc 

[0 0 6 3] -b^ S •J/?'*— X hlCfcl^Tm^tl-S^ 

«g/w LTii. £»-c*«*aif=*ifw- -5 1 C0A< 

;Hzn-n — x^O^tS-b^n— xg, TJU*-;/ KJg, t* 

tK'JTS KttttSL tf'J-rs KttBff. tfy 
7; hV5 KWBfg. jK'Jixf 7KU-y-;u7 

[0 0 6 4] mWU>?t LT-tlcGfliFLfcjKU tr- 
A<6^;U%JaT"C» -3=?-=y— ;U»A<6 2~8 2^;u%cd 

[0 0 6 5] *^/W>^a>^iaai4. -t^s^ft* 

IcfcfLT. 1 -2 011%, $?£L<\t. 3~10li 

%C:Sl£4i<&. 

[0 0 6 6] ±2ELf= 1 ;fc»liI?llcfcl''T. 1 

[00 6 7] ±i«©*«»ik«t Lri*. fticRSLft 

mr£Li^ e T-ir^ik. -hrtisik* j—-*isik\.vf 

*VC*J:lV&<. tK'JT* y;H£Af>-?-(D7'> ; E='t7AJ&. 
•fK. ^'Jt+vifl/l'7^l'7i;n-f;k fli 

[0 0 6 8] tttta-ftftjOSftAfi. -k7S?*tftfcl= 
SLT, O. 1~5fiM%. i?£L<l*. 0. 5~2. 
OfiSo^lCjll^+t^. 

[0 0 6 9] 1*»tHfl)tt3t>oT. 

Sonne 1 ;*;g^-^i^7-f;u^i=«fcyaii-r-5xfiAt 



«*<aiai= *or«fS Lfc y $ *tfc y -r& c ii=ck 
<?<)— >m5<Dmmmzt,tzt>£*i&-tL : 7 s v-zmizts 
[00 70] ^wu>^imz<Dm^miz^ 

^m-Th^t\zii-z>X. m&dtZ^ZttglL. CCD 
*«efc$;U*ftia.T. 2^;I^!fe|^t#^ c fe5l=-r-5C 
ttftf£Ll\ Z\Hlz£-oT. 2^;l-&!fe|-fcLxr;IA 

[007 1] ±^<7)<fe5'S:2 0OT^4f(7)ajll4. 

«iaiii^yiiiLr : tcfc<. ^fc. 2-^a>^«ia);i[ 

[OO 7 2] ±2&Lfc^ilXg|cj3L>rid:. X^>UX 

x f ^ -i7 An p, -5 7 -f A<ffl at 
MiSS^BftSfcto. ^a-^Slfttfx^OTJESttfxiCcfc 

or?i$ija*iir#LtiiLfcy. M/±T-c??a?iLfcy-r-s^ 

[007 3] &tz. -bHivt*— x hlc^*^.i.-b^ 

5 -fe^s-v^^y— h2$j5Ej^-r§ 

•v ^7 <t HMMlc^ CUBfifc $ -5 1 CD 7? fc -5 C t A< 

[00 7 4] ±ji&cons B <jicmi;fc§j&£*-r'5<t 

-tr 5 •> ^7 -9* y — > i/— h 2 ic^ ^^i -5 -fe 3 5 <7 
[0 0 7 5] 041*. CCO^B^roteCOHJSff^t LTCO 

tcorfcy. msiznm&mmmT'THLtz. zam&Js 
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[0 0 7 6] £tf)«litt:i 31*. ffigfccD-fe 7 5 v 

— hi 4, 15. 16. 17. 1 sfcjctfi 

9£fit*. :tl6t7«f?if | J-> , >-H4~19 
£ « « f -I) d <t I - <fc o T t# £ *l & * <D t? fc 5 o 
[007 7] -tr^ 5 vW'J—Zs is— hi 4—1 9 li. 

K;£*l=J:^TJiS;ff$L. £*rt£ Cfc I- J: 
ot#b)tl5. -fe^S-y^U— >*>— hi 4- 1 9 CD 
$£«U£l::i3l*T. fct^.[SlO~3 0jumi 

[0078] -fe ^ 5 <;/ ? 'J — > v— hi 4—1 9 CD 5 
4 3 Fa1lt'(4a-r-5-fe ; 7 5 "V^^'J-^V— h 1 5-1 

[0 0 7 9] -te^S -v? <?<)—> h 1 5±|c 

I*. 3^;HM2 0*^jS$*i-5o a 'f 2 O 

li. ^com 1 cDJiSPtf-tz ^ 5 v9</> J — >v— h 1 5 cd 

^tic$-eg< ^ic^stis. 3 -< j^mt^m 2 o cd 

S2CD4SSPIZI*. f7*-^##2lA<M$ftli 0 
[00 80] C CD <fc 5 & => 'OU^ffcJl 2 Ofc.fclXt'T'Th 

— ;uaH*2 1 ^ff^-r^fcto. fci^ll -b^s-v^y 

ij — >->— h 1 5lrt*T7h— ;U#tfc2 1 CDfcA6<DJ:iIfl. 
$ U— -tf* fc I*/ < >^ > ? if CD 73 ;£ I- J; y ff£ J* L fc 

X h£. X<7 'J— >HW*l='J:oTtt-£U 

[0081] ±.&\*tz=i<<)i>mwm2 bay%mz 

h 1 5CD±tS±T?fcoT. ;U#W!l2 omtft. 
StlTl^fcL^HSlC. SM^HRffl-fe 5 £ V <? 9 >) ->M 
2 2A<M^^i5, ®.£®.i\5im-t: =7 S. V <7 7 >J — >M2 
2li. fJSELfc. CCD^B^lcfc^T^fcC^mttt^-b 
7 5 •v^7»^^#t-b7 5 v'P^—T. h£. X7 'J-> 

•5 o 

[0 0 8 2] JfelZ, -tr5 5 -V^-^'J— h 1 6 ±|C 
It. ±2ELfc75;i«tl^^CD7J;4lcJ:or. n-Ou^ftK 
2 3. t*7*— ;U»i*2 4fc<fcl/®^qRJRffl-b ; 5= 
yj — >Jf 2 5#Jf2Ji££*t<S o =1^ ;U»i*K2 3CD|g1 

fl)48«l*. i?ij£&Lfee7*— ;u#f*2 i £fl-LT. =n- 

;U«(*ffl2 OcDm2<D5SSPI=}^*^^. t*7^-;U# 
ft: 2 41*. n-f^aii*S2 3<Dm2cD4SS|5lc^fiKJtL 

■o o 

[0 0 8 3] #1=, -k ? s. "J 9 <7 >) — >v— h 1 7±l= 
I*. u -f 2 6 . t*7*-,MH*2 7 fc 

<t tffs:giKiixffi-fe ^ s ^ *f i) — >m 2 s mm $ ft 



i,„ 3-r;m#i2 6cDm i omul*. utri&LfctfT* 

-^2 4j^L,t. =3 -OU#&Jg 2 3 CDg 2 CDiggf! 

6 (Dm 2 cDiffi$Plc^)$$*i.-5o 

[0 0 8 4] iizELfc-tr^ S yy<7>) — h i 6 3s 
£1/1 7CDfSJlli. j^CUfcCT. «Si[Iel^ys$+L 

[O 0 8 5] Jfc|C % -tr^S y<7<f l )—>is— h 1 8±fC 

[0 0 8 6] ftfc, _tiZELfc=I^;U»<*M2 0. 2 3. 
2 6fc<fctf2 9(Dft«^f±. l^:^^ICfct^r. fcir^fi 

0//mfiJt<h£;h<5o 
[008 7] CCDJ: 5 h 1 4 

S<7>3^;U*^2 0. 2 3. 2 6 ££1*2 9 t*7 
*-j|,#(t2K 2 4fccfclX2 7 *^LrlK*ft«**t 

[0 0 8 8] 3 A<fltritS*l*c:i:fz«to 

T. 0 5fC^-TSJl-fe^ S ^^-T ^ 1 1 (Dtz&bCD 

[008 9] El5(^^-Tck5l3. ilftf-^ 

0 1 cois^Pfccfc t/=i ;u«<*ia 2 9 com 2 (Diggpir 

1 A^i?£$ti^)o 

[0 0 9 0] Hi ttt^LH3S#8BLrK^L-fcaiB-b 
^ ^ ^ ^ =1 >^>-9-SfcfiH! 4 fc£ l/H 5 ^ #fiB LTI& 

v5<? 1 )— K2^/ci4i 4-i 9a&*LM*aa® 

S V »!5^fr(i2 2. 2 5. 2 8 

fi. 7;u5^% v;uzi-7 r . 7«f*j/7, mt^^>. 
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[00 9 1] ^ttftli LT^ft&TJU* 'J&B 

[0 0 9 2] £J|&lb«g£ Ltli, igfbT^Uhf^A. & 
IbvX^Pv^A. SHb*;uH=^A. Klbx^tf^A. 
8Hb-< y^utf^A. mt-?>Ji>. Hb^M^h, tt 

[0 0 9 3] tf^XiS^,!: LTI4. L i 2 - (S 

1 T i ) 02 -MO (fcf£U MO(*A I 2 O3 

Z r 02 ) s S i 02 - T i O2 -MO (tztzL* MO 
liBaO. CaO, SrO. MgO. ZnOtfcliMn 
O). L i2 0-B2 O3 - (SiTi) O2+MO 

(fcf£U MOliA I 2 03 £fcf£Z r 02 ) . B2 O 
3 - A I 2 03 -MO (tztzL. MOttBaO, Ca 
O. S rO^fclSMgO) , $itz\£S i ©2 ^<fcSo 

[0 0 9 4] &tz. [H 1 ftl^ LSI 3 LTlftSB Lfc 

SH-fe : 7 5^^a>^r>-y"^fcli0 4fc<fe{/E5^#g3 

LTmwLtzmm-ii'7Sv<7'(>?<7$ i 1 leaser. 

*fc«3 2 (K 2 3. 2 6^1/ 

2 9ft£tfl::t:7*— ;U^{*2 1 . 2 4fcJ:l/2 7OT 

[00 9 5] fiJUz^ S -jO^ >T>-9"lcfct^T^l>^ 
*l4#»tt<<— X htLTI*. spJSffiSA^O. 02/im 
-3/im s ffS KttO. 05-0. 5//mt$)Ots 
A g / P d A<6 0 11%/ 4 Oli%- 1 OMS.%/9 

0M%o*fcfr&ft4»«ttt&** -^<r;u*«t»5R 
*fcf4«ABf»5S**#*K 1 oofiSSB 

<fc. ^ti/\V>^^ 2-2 OMfiSB (»*L<I*5~1 
OSfigP) t, mtfeMftlftlt LXOA g. Au. Pt. 
Ti, Si. N i.Sfcl*Cuf^IUi/*-K^I 
8I*-Ctt0. 1~3SMS& (»*L<f*0. 5-1 M* 

U|g£ftft 5 c t ic cfe otifetifeMtt^-x h 

[0096] iit7 5 1 1 iztsi^xm 

l\^tii9Wt^— * h<t LTI*. Ag/Pd«80i 
fi%/2 Oli%- 1 0 Oll%/Oli%0)^Sfc 

f4Agfr&tt*#«14t»jS£#3K ^0W1OOI 
ft©***'*— X hG>»dfcW»(D*«/W:/y£«« 

upm* t ^mmrn t & mm<D ttmx 3 * □ -juxmm l 

[0 0 9 7] WTI=, C<7)3gej3£. 5e»«l=*-^t^r. 



[0 0 9 8] 

[5t&#j 1 ] mmm 1 i*. ajuz =?^vo^ >?>+hz 

<t LTCD 1 2 «»»Igt Lfc d i: 

[0099] (t^zv mm) sr. 

(B a CO3 ) &&lSmtT$ Is (T i 02 ) 

1 : 1 cD^E;Httft*ck5lzfffiL. 

rascal Lfca. ift*i£®£i±fco jkivc. ssm o 

0 0 o CT-2B#P B 1{&8ILfc&. t&fi^^CtlzJzoT. IS 
[0 10 0] (iz^ = 7^X7'J- tf>*«ifcc*:tf-tz^H= 

ytnrv—^is—HDftU) mzmiiiLtzii^svtvi 

>3om*aJ<b. x$y — ;u2 omasum h;ux>2 

0SS$P«h£. Ig 1 mmO y;Hl - 7SI ^ 6 0 01 

£ftftoT. K«*Mz5 5 7^X7'J- &mtzo 
[0101] fit, -CD^m^-tr^ 5 '^X7 l J—lz 

v-h?^Lf: 0 8 0°Ct\ S^ftfto 

fco 

[0 10 2] (Mjt^-X>0M) Ag/Pd = 3 

0/7 0(D^MI»^1 o oSigpt. x^;uir;un— x 
4SSgp<t. 7;^*>K»l2li»t, A g «u9 

*— h3SfiSB (AgirLTI 7. 5SMSB) 

— ;UT4rir— K3 5llSPtf, 3^:P— ;u 

■cSSLfcf, f;i/t°^t- ;U3 5Sa$p^Ap^.T*5jg 

ms^ftftofco 
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